Summary.-1. Pale bands produced by the cutting of bundles of nerves in the pectoral fins of Mustelus canis may be either full and regular in outline or tortuous, restricted and irregular in form.
During the last few years I have been striving, with much physical labor and with a gradually improving technique, to get reasonably accurate measurements of these four effects in copper at various temperatures ranging from about 20°C. to about 90°C.
My aim has been to measure each of the effects with an accuracy of one per cent at each of three temperatures, and though I have probably fallen somewhat short of this mark, especially with the Ettingshausen effect, I feel that the results arrived at are probably more accurate than those previously obtained in this particular field of research.
Leaving experimental details to be described in the Proceedings of the American Academy of Arts and Sciences, I will give these results at once. R being the Hall effect coefficient, P the Ettingshausen, Q the Nernst and S the Righi-Leduc, I get 
[21 where R is the Hall effect coefficient, K is the total specific electric conductivity (absolute) of the metal, and the subscripts a and f refer to the "associated" and the "free" electrons of the metal, respectively; K = Ka + Kf, and (Kf + K) = C + Clt + C2t2, where t is the temperature and C, C1 and C2 have values given in table 1 of the 1930 paper.
[3]
where P is the Ettingshausen coefficient, X is the number of ergs required to "free" (1 -e) electrons (6.284 X 1019 electrons) within the metal, and 0 is the thermal conductivity of the metal when heat is expressed in ergs. According to my theory the number of ergs required to free a single electron within the metal is ', + skT, where T is the absolute temperature, k is the Boltzmann gas-constant, 1.37 X 10-16, and X', and s have values given in the table of "characteristic constants" already referred to. The other equations are Qf= -Rf(O + X)(K . KS), (3) [7] where Qf is the part of the Nernst effect due to the free electrons,
[91 Q being the total Nernst coefficient, and The ratios of the observed to the calculated values are, for Q, 1.10, 1.07, 1.05, and for S they are 1.00, 1.03 and 1.07. In every case the calculated value has the right sign, and for both Q and S the direction of the change with rise of temperature is correctly indicated.
Certain moderate changes in the observed values of P, the most uncertainly measured of all the four effects, would make the agreement between the calculated and the observed values of Q and S better. Possibly such changes would be found in measurements of P under improved conditions, but that is a matter of conjecture. Rather than spend more time on copper at present I prefer to work now with another metal, palladium, in which the Ettingshausen effect is much larger, though the Righi-Leduc may be smaller, than in copper.
It.is to be remembered that the values of Kf, Ka and X used in the preceding calculations are derived from a collection of material (table 1 of by calculation Q = -1.958 X 10-4. VOL. 23, 1937 
